Aims: This investigation sought to determine whether a structured intervention focused on improving use of semantic associations could improve patients' ability to provide oral interpretations of metaphors following right hemisphere damage (RHD).
conventional metaphoric interpretations and more likely to opt for literal meanings, even though one might expect that over-learned phrases would be stored as a single lexical unit and, for that reason, would be easy to understand in figurative terms (Myers & Linebaugh, 1981 ; Van Lancker & Kempler, 1987; Winner & Gardner, 1977) . The explanations for these abnormal performances are varied. One possibility is that the abnormal performances of patients with RHD on figurative language tasks are due to a general deficit in processing non-literal language. Another is that deficient performances may, to some degree, reflect problems using context to guide interpretation of utterances (e.g., Weylman, Brownell, Roman, & Gardner, 1989) . Despite the range of accounts, the basic deficit has been shown for many patients using a variety of language materials.
Among the examples of language impairment exhibited by many patients with RHD, metaphor provides an excellent foundation for examining the potential of cognitive-linguistic training. A conceptual analysis of metaphor makes it relatively straightforward to dissect instances of metaphor into constituent semantic components and then to illustrate how the parts fit together. As will be shown below, the transparency of the analysis supports efforts to train component skills.
The theoretical analysis of metaphor that we use grows out of the domains interaction approach (Hillson & Martin, 1994; Tourangeau & Sternberg, 1981) . On this view the communicative impact of a metaphor derives, first, from the discrepancy between semantic domains for the topic and vehicle, and second from the degree to which the topic and vehicle have similar values on some semantic dimension(s) relevant to both, i.e., the ground for the metaphor. Often the ground rests on connotative meaning that can apply across different semantic domains (e.g., Aitchison, 1987; Brown, 1958; Lyons, 1968; Osgood, Suci, & Tannenbaum, 1957) .
Consider the example "Microsoft Corporation is the tiger of the business world". This metaphor links a disparate topic (Microsoft Corporation) and vehicle (tiger) on the basis of a shared ground (ferocity, tenacity) that is, by definition, applicable across different semantic domains. First, greater discrepancy between the semantic domains of a topic and vehicle results in a better metaphor. "Microsoft is the tiger of the business world" is more compelling than "the barracuda is the tiger of the fish world" or, worse yet, "the mountain lion is the tiger of North American cats". Once a discrepancy between topic and vehicle is noted, problem solving can be used to identify the basis of similarity. Connotations associated with tiger, for example, include elements such as strength, energy, and especially ferocity that can apply within a wide variety of superordinate concepts from very different semantic domains. Graded variation along the connotative dimension of ferocity, for example, can carry distinctions within category concepts as different as animals, people, corporations, and weather patterns. A particularly apt metaphor is one that forces a listener to bridge two very dissimilar domains and to appreciate an especially close equivalence between a topic and vehicle, once that initial discrepancy is acknowledged.
An analysis of these component elements of metaphor suggests processing components that might lend themselves to remediation. Another core idea is choosing from among associations. Consider, as an example, the concept lawyer, which elicits strong positive and negative feelings. Those who have had good experiences with lawyers may report associations such as smart, powerful, protector, hard working, justice, advocacy, and good. Those who have had lesspositive experiences with a lawyer may generate a different set of associations: aggression, loss, threat, danger, and bad. To construct a metaphor one needs a second noun from a different semantic domain to elicit associations that a speaker seeks to emphasise. Associations to the concept lionmight include strong, fierce, proud, dignified, brave, jungle, or good. The metaphor "The lawyer is a lion" might convey a strong positive feeling about a lawyer who protects a client from attack. A speaker who has been successfully sued recently might base a metaphor on a different concept such as shark, often associated with qualities of aggressiveness and viciousness. For both metaphors, the foundation for comprehension for a listener is awareness of the range of associations to the two nouns. A second important process involves selection. For example, an association with jungles and Africa applies to lions but is not relevant to lawyers or to the metaphor. Furthermore, a listener must select one or more associations that apply to both nouns and that convey a meaning relevant to the context and consistent with the speaker's intended meaning.
In a series of papers Beeman has offered an account for the collection of language-related findings associated with RHD that fits well with the analysis of metaphor outlined above. He suggests that the intact right hemisphere supports "coarse-grained" semantic processing while the intact left hemisphere supports "fine-grained" processing (for reviews see Beeman, 1998 . The left hemisphere, according to Beeman's model, is best suited for literal language processing. On receipt of a word the left hemisphere mediates focused activation of the limited subset of semantic content that is tied to the most frequent meaning or to the immediate linguistic context. The activation of context-relevant meaning keeps that meaning available for subsequent language comprehension. This processing focus of the left hemisphere does not facilitate the integration of meaning from different domains, as is required for most metaphor, even though it (the LH's processing focus) is ideal for understanding many other aspects of language. In contrast, on receipt of a word the right hemisphere characteristically supports diffuse activation related to the word's semantic content, including even weakly associated components that can apply across semantic domains.
A second, critical part of Beeman's model is that the right hemisphere appears good at maintaining the activation over a relatively long period of time. On receipt of a potential metaphoric topic such as "Microsoft Corporation", weak activation spreads to many elements. Upon hearing a potential vehicle such as "tiger", some of the same elements are activated. The activation summed over the topic and vehicle-what Jung-Beeman refers to as integration-is sufficient to identify the metaphoric ground as a candidate for interpretation. The non-directed, apparently effortless nature of spreading activation and integration mediated by the right hemisphere fits with the inevitable ("automatic") nature of much metaphoric processing: Glucksberg, Gildea, and Bookin (1982), for example, report that non-brain-damaged participants are unable to inhibit their appreciation of metaphoric meaning. The anatomical regions within the right hemisphere most important to coarse-grained activation and integration of semantic information are not yet corroborated by results from several laboratories, though Jung-Beeman (2005) suggests an important role for right temporal structures.
Beeman's framework has been extended to include detail on the selection from among alternatives (Jung-Beeman, 2005; see also Faust & Gernsbacher, 1996; Tompkins, Baumgaertner, Lehman, & Fassbinder, 2000) . Metaphor processing requires that the most relevant of the associations held in common between two nouns is identified as the ground of the metaphor. The correct intended meaning (that is, the ground of a metaphor) will often emerge from potential alternatives without directed processing by the listener (e.g., Glucksberg et al., 1982) . However, if automatic processing fails to favour an interpretation, understanding will require strategic effort on the part of the listener to evaluate candidate interpretations. The anatomical regions most important for a strategic selection component include left and right prefrontal regions, especially dorsolateral areas. Fletcher, Shallice, Frith, Frackowiak, and Dolan (1996), for example, have reported increased activation in the left and right prefrontal areas during cued recall as demands for response selection increased. More generally, executive function, which subsumes selection among alternatives, is often associated with prefrontal regions (Chiappe & Chiappe, 2007; Crosson et al., 1999) .
For assessments of patients' selection ability, we have relied on work by Tompkins and her colleagues that connects metaphor comprehension to working memory, one component of the executive system (e.g., Tompkins, 1990; Tompkins, Bloise, Timko, & Baumgaertner, 1994; Tompkins, Boada, & McGarry, 1992) . The Tompkins and colleagues' programme of research suggests that some patients with RHD show apparently normal appreciation of metaphoric alternative meanings when the experimental context is designed to minimise any requirement for strategic planning or conscious effort by participants. However, the same patients with RHD show deficits in apprehending metaphoric alternative meanings when the task requirements are altered to maximise strategic requirements. Additionally, Tompkins et al. (1994) have reported that capacity of working memory correlates with performance in discourse comprehension in patients with RHD (Baddeley, 1986; Baddeley & Hitch, 1994; Caplan & Waters, 1999; Just, Carpenter, & Keller, 1996) . Specifically, Tompkins et al. (1994) have adapted the classic reading (listening) working memory test of Daneman and Carpenter (1980) for use with patients who have sustained brain damage. This task requires active processing of information in addition to simple retention: participants judge the truth value of sentences while retaining the final word in each of a set of sentences for later recall.
Generating semantic associations and selecting appropriate shared semantic associations are the core abilities that are targeted in our Metaphor Training Program (Lundgren, Brownell, Roy, & Cayer-Meade, 2006) . The foundation of the training is using pictorial displays to make explicit and concrete the semantic ingredients for a potential metaphor so that a patient can view the semantic relationships that he or she may not be consciously aware of, or able to process without aid. Explicit provision of missing or weak links in a task has worked in other domains. Wellman et al. (2002) , for example, have used thought bubbles (balloons used to convey thoughts of cartoon characters) in order to help some children with autism perform theory of mind tasks with greater success. The purpose of the present investigation was to determine whether a similar approach would improve success with metaphor for patients with RHD.
Our approach to graphic representation of verbal information in our training program is based on a modification of two out of eight Thinking Maps® originally designed for use with children (Hyerle, 1993 (Hyerle, , 1995 . The single bubble map consists of a main circle (bubble) and lines connecting this main circle to outside circles (bubbles). The format of the double bubble map consists of two main circles and lines connecting these two circles to a number of outside circles. For our purposes, main circles are used to represent noun concepts, which eventually will be the topic and vehicle of a metaphor (see Appendix). Outside circles are used to represent the semantic features or associations to a concept. An outside circle (association) that connects to the two main circles thus represents a possible ground for a metaphor, which may or may not be the dominant association of either noun concept.
We assessed metaphor processing using a comprehension task at the start and end of the training. However, during baseline assessments and the training protocol, we administered an oral interpretation task. We acknowledge that an explanatory task is more challenging and qualitatively different than a purely receptive task for the purpose of assessing what individuals know about a metaphor (Gardner, 1974 ). The oral interpretation task forces a person to engage strategic processes that are probably not the same as those implicated in most naturally occurring discourse. One motivation for the more explicit oral interpretation task was that, by hypothesis, it required similar operations as the tasks used in the training protocol. In addition, patients' oral interpretation responses provide a rich source of information about fine-grained differences in responses. (See Table 1 and the Discussion section for examples.) A practical motivation in the early stages of this research was tied to measurement: the more difficult interpretation task was less likely to be limited by unreliability or ceiling effects in performance, even with just a few items, than a multiple choice or reaction time assessment task. Patients' success in on-line comprehension of metaphor in natural settings without the added metalinguistic demands of oral interpretation is, of course, the ultimate goal of this research programme. 
METHOD

Development of novel metaphors
The large pool of novel metaphors needed for pre-and post-training metaphor probes and training tasks was constructed using a set of 500 words with at least 10 associations. These words were taken from association data found in texts and websites (Palermo, 1964; Postman & Keppel, 1970 ; http://www.eat.rl.ac.uk/). A set of 250 metaphors was generated according to the following guidelines. All follow the schema "x is a y", in which x is the topic and y is the vehicle (Lakoff, 1994) . Word pairs were identified for which five associations apply only to the semantic domain of the topic of the metaphor, five associations apply only to the domain of the vehicle, and five relate to the semantic domains of both the topic and vehicle. Frozen metaphors, i.e. metaphors that have become common in the language, were avoided. From this pool we assembled 25 sets of 10 items each to be used for baseline assessments, assessments after each task in the training protocol, and in follow-up testing. The baseline metaphors were never used as part of the training programme; however, some of the metaphors were repeated over sessions to provide an index of repetition effects and untrained learning. There is variation in difficulty among items, but the items in each set of 10 were selected such that overall difficulty within a set was approximately equal based on pilot testing with participants with no brain damage. Out of the 250 metaphors generated, 40 metaphors were reserved for testing purposes only. Out of the 40, 10 were always used for initial assessment, 10 were incorporated into the baseline testing, 10 were used for the immediate post-training assessment, and 10 were used for the 3-month posttraining follow-up testing.
Scoring of oral metaphor interpretations
Quality of metaphor interpretation was based on orally produced (later transcribed)
interpretations. An oral interpretation task was chosen rather than a multiple choice comprehension task as the major assessment tool in order to demonstrate best the quality and variety of the response and better detect the change in performance over time. Oral interpretations were scored using the Appropriateness of Metaphor Interpretation Scale (AMIS; Lundgren et al., 2007) . The AMIS extends from 0 to 6. A 7-point scoring system was used instead of a plus-minus system in order to capture the subtleties of verbal performance (delay, self correction, confabulation) and to provide to provide a fine-grained analysis of the changes in a patient's performance over time. The advantages of this type of scoring system have been recognized in the field of aphasiology (Porch, 2007) . Table 1 provides a complete description of the scoring system and examples.
Two judges independently rated each baseline oral metaphor interpretation probe. Discrepancies were resolved via discussion among three judges, all of whom were experienced speechlanguage pathologists who received extensive training in the use of the metaphor scoring system. Oral metaphor interpretations from different patients and different phases of the protocol were intermixed, which meant that two out of the three judges were blind to the identity of the patient, the training condition (pre-or post-training), and session. This scale has been used reliably (independent inter-rater reliability ranged from 80% to 99% for different patients and pairs of judges).
PARTICIPANTS
Five patients with RHD were recruited through the Harold Goodglass Aphasia Research Center (HGARC) at the Boston VA Healthcare System and Boston University School of Medicine.
Patients were excluded on the basis of any of the following: a history of significant alcohol or drug abuse, significant history of prior psychiatric or neurological disorder or learning disability, or significantly impaired (i.e., uncorrected) hearing or vision. All five patients grew up speaking predominantly American English and completed high school. Each patient received a comprehensive speech and language evaluation. Table 2 presents summary information. 
Study design
The structure of the study is based on principles of single-subject experimental design (Kearns, 2000; Olswang, Thompson, Warren, & Minghetti, 1990). Our replicated time series design included pre-training assessment, pre-training baseline probes, training probes, posttraining assessment, post-training baseline probes, and 3-month follow up. Within-participant experimental control was obtained by monitoring performance on a control line orientation task throughout each phase of the investigation.
All testing was carried out by licensed speech-language pathologists (SLPs). Each patient was assessed and trained by a single SLP. Two SLPs working on this project learned and practised the protocol under the guidance of the first author, also a SLP, thereby supporting consistency across patients. Weekly meetings regarding training and periodic field observations of the training were initiated in order to be sure that administration of the training protocol remained consistent across clinicians. Patients also performed on an untrained line orientation task to provide a comparison for any changes in oral metaphor interpretation observed over the course of the study. This visuospatial task, while very different in processing demands from oral metaphor interpretation task, is sensitive to right hemisphere injury and, therefore, provides information on non-specific improvement on symptoms associated with RHD.
Finally, two of the five patients performed an extra 10 baseline assessments prior to initiation of training. They were selected on the basis of scheduling availability-whether a patient seemed willing and able to perform over a longer period of time. These patients were not matched with other individual patients. Nonetheless, the extensive amount of additional experience with the oral metaphor interpretation task provided a way to examine the importance of practice effects apart from the training per se.
Pre-training assessment (1 session)
The initial assessment of cognitive and linguistic functioning included, among other tests, The (Tompkins et al., 1994) . These tests were chosen in order to assess the patients' knowledge of figurative language, cognitive-linguistic abilities, visuospatial performance, and working memory.
Baseline phase (10 or 20 sessions, two per week)
The following tests were administered each session: untrained oral metaphor interpretation probes, Benton line orientation, and a modified quality of life scale (SAQOL-39; Hilari, Byng, Lamping, & Smith, 2003 ) that includes measures of mood and energy. Training was initiated immediately following baseline for three of the patients with RHD. For the other two of the patients, baseline phase was doubled in length for an additional 10 baseline assessments (twice per week for 5 weeks) to provide additional information on the effects of additional time and (untrained) practice with the tasks.
Training phase (twice per week)
In each session a patient performed on untrained metaphors, Benton line orientation, and a quality of life assessment. The training programme comprises five tasks (see Appendix) ordered to move a patient along a performance continuum from easier to more difficult as a way to keep patients engaged in the program. Also, some tasks build directly on other tasks. The easiest tasks require evaluation of connotative meaning of single words (Task I) or word associations (Task II). Tasks III and IV require more effort and call on a number of skills often at risk in braindamaged patients: generation of word associations (Task III) and evaluation of patient-generated associations linking two nouns (Task IV). Finally, Task V requires selection of a metaphor ground from candidate shared associations.
Post-training assessment (1 session)
The purpose of the post-training assessment was to gauge generalisation and maintenance of gains achieved during training, and also to provide a preliminary basis for interpreting any gains. Novel oral metaphor interpretation, line orientation, and quality of life were evaluated, as well as (among others) working memory span (Tompkins et al., 1994 ) and non-literal language comprehension (FANL-C; Kempler & Van Lancker, 1996) .
Long-term follow-up (1 session)
Three to four months after the end of training, patients were seen once more for a brief session that included untrained oral metaphor interpretation and Benton line orientation to provide an indication of the permanence of gains.
RESULTS
We tested whether initiation of training coincided with a detectable change in patients' oral metaphor interpretation that could be distinguished from any gradual change over time or In brief, one starts with a null hypothesis of no overall change in performance from pre-to post-training due to training. The program calculates a Pearson's r value predicting the dependent measure using pre-versus postinitiation of training (that is, using an X variable consisting of 0s and 1s). The program also computes the autocorrelation (lag 1) for the entire set of observations. Assuming the null hypothesis of no effect of training, the programme draws (from a normal population) a very large number (e.g., 10,000) of random samples of pre-and post-treatment data with the identified level of autocorrelation (that is, gradual improvement over sessions and non-independence) calculated from the available data. For each sample, the program calculates a Pearson's r value predicting pre-versus post-initiation scores. The resulting r values provide a distribution of what to expect if the null hypothesis were true. It is then straightforward to evaluate the Pearson r value calculated from a patient's data to see if the r is a stronger than 95% of the null hypothesis values. One strength of this approach is that it avoids the difficult statistical issue of how to carry out inferential analysis on a single participant's data, which typically violate the assumption of independence, and it also has greater statistical power for small sample sizes than other procedures (e.g., ITSACOR) (Borckardt et al., 2008; Crosbie, 1993) . Table 2 lists results for oral metaphor interpretation and line orientation for all five patients: baseline mean and standard deviation, post initiation of training mean, improvement effect size, and the Pearson's r value along with its statistical significance. Effect size was defined as the difference in average performance divided by the standard deviation of the baseline assessments. The size of the r value includes both the effect of training and also any gradual change over sessions that would be anticipated without any training. A higher positive value of r reflects greater improvement from baseline to post-baseline assessments. However, the probability value listed next to each r value reflects the statistical significance of the training effect; that is, how likely a result that large or larger would happen by change under the null hypothesis of no training effect over and above other change over sessions. Table 2 also provides 3-month follow up performances (with one exception), and pre-and post-training scores on the working memory span test and the FANL-C test for non-literal language comprehension.
All five patients with RHD tolerated the training and showed significant gains in oral metaphor interpretation scores. The Pearsonr values for metaphor interpretation ranged from +.6 to +.8, and their effect sizes ranged from +1.7 to +2.4. Three patients maintained their gains at the 3-month follow-up testing, and only one patient (S-3) returned to baseline levels. (One patient was not available for the 3-month follow-up testing due to health issues.) By comparison, there was less improvement on the untrained Benton line orientation task. The r values for the line orientation task were smaller, +.1 to +.4, and the effect sizes were also smaller, +0.2 to +0.9.
S1 obtained the largest r value for metaphor interpretation (r = +.80, p = .011) and the largest effect size (+2.4). Moreover, S1 was the only patient to show marked improvement on the FANL-C test of non-literal language comprehension: initial score = 7 (below average for stroke patients), post-training score = 15 (above average). S1 was the most severely impaired of the five patients on the FANL-C at the initial assessment, but scored well on the Tompkins et al. test of working memory (initial score = 10 errors, which was slightly better than average for stroke patients). S1's r value (+.09) and effect size (+.2) for the Benton line orientation task suggest that the improvement observed on the oral metaphor interpretation task was selective.
There was no consistent connection between improvement in working memory performance and oral metaphor interpretation: For example, S1 who showed the greatest improvement in metaphor performances showed no change in working memory score.
Patient S-4 is noteworthy for showing a reliable effect of training on metaphor interpretation despite very low performance on the Benton line orientation task.
A final observation is that the two patients (S3, S5) who performed on 20 rather than just 10 baseline assessments were the only patients to show significant or nearly significant effects on the Benton line orientation measure. The r values were +.3 and +.4, and the effect sizes were +.6 and +.9 for S3 and S5, respectively. These were the largest changes observed in the set of five patients for the Benton line orientation task. These same two patients both obtained clearly greater improvement on metaphor interpretation. The r values were +.7 for both S3 and S5, and the effect sizes were 1.9 and 2.2 for S3 and S5, respectively.
DISCUSSION
This structured training protocol was designed to remediate one type of cognitive-linguistic deficit in patients with RHD, processing a common form of non-literal language. One foundation of the protocol was graphically supported practice with the types of word associations that play a major role in many instances of metaphor according to our guiding theoretical analysis. The other foundation was selecting a good completion for a metaphor from the available associations. Patients reliably completed the tasks and were willing to engage in both the assessment and training components of the programme.
Overall the results of this study suggest that individuals with RHD, even years post stroke, are capable of completing this intervention and can show varying amounts of improvements in oral metaphor interpretation. For example, prior to training, when asked to interpret the metaphor "the game is a nightmare", S-5 responded with the following:
The game is a nightmare. Well the Red Sox are losing 10 to 2 in the last of the eighth. It's a monster. It's gonna swallow you up. You're not gonna win this one. (4 second delay) Now if you write all that down, make something up it'll make it shorter. ...You're making it harder on yourself.
The response was given an AMIS score of 2. This score indicates that the interpretation was incorrect. As outlined in Table 1 , a literal associate may be partially correct with some partial or inappropriate non-concrete extension.
Following training when given the metaphor "The project is a monster", S-5 responded with "It's too big. Everybody's afraid to tackle it." This response was given a score of 5, which indicates a response that is correct, complete, and appropriate. S-5 was able to find the shared associates for "project" and "monster" (large, not easy to handle, scary) and use these commonalities to apprehend the meaning of the metaphor.
All of the patients with RHD demonstrated success with this programme, despite the difficulty one patient (S-4) had with visuospatial processing. Patient S-4 exhibited a reliable effect of training on metaphor interpretation despite very low performance on the Benton task. This discrepancy between metaphor interpretation and visuospatial skill raises the important questions of what specific perceptual skills are needed for success on the training tasks and how those skills can be assessed.
Our approach to evaluating the efficacy of the training programme yields necessary though not sufficient evidence for success. We have shown a statistically significant improvement linked to initiation of training for five patients. That improvement was selective for three patients: the oral metaphor interpretation improved but not line judgements. In addition, the strong Pearson rvalues for each patient indicate effect sizes that express the degree of performance change pre versus post initiation of training that takes into account variability from session to session. Furthermore, the 3-month follow-up testing revealed that three out of four patients for whom data were available maintained their gains overall time. While longer-term follow-up results would strengthen claims about the value of training, the initial results make a compelling case for further investigation to explore which patient characteristics predict good response to training. This conclusion is further supported by the fact that our results included generalisation to new metaphors.
There are several unanswered questions growing out of our preliminary results. Because we used a very structured protocol, we have not determined the optimal number of sessions or duration of session to maximise performance, nor have we identified the optimal type or amount of selfstudy a patient should carry out at home after the session with the SLP. These are empirical issues to be investigated.
While our choice of an interpretation task for assessment makes sense for an initial effort, we found that only one patient, S-1 who showed the largest effect size, also showed marked improvement on the FANL-C, which uses a sentence-picture matching, multiple choice format. Clearly, not all assessments will be as sensitive as the oral interpretation task; nor will all assessments measure exactly the same ability. We have not assessed whether gains associated with training can be detected using more natural metaphor comprehension tasks than oral interpretation. We anticipate that sensitive reaction time paradigms will be needed to detect subtle improvements. We also look forward to testing generalisation of training gains to other aspects of non-literal language processing and to discourse performance more generally. Most importantly, we have yet to assess whether the gains can be shown to have noticeable impact for patients and their communication partners interacting in natural settings.
Some intriguing possibilities stem from the impact of the extended baseline used with two patients. The additional assessments prior to training were intended to provide preliminary information on patients' ability to improve on either the Benton line orientation task or the oral metaphor interpretation task with simple practice. The extra baseline sessions for two patients do not support direct comparison between patients given 10 as opposed to 20 baseline sessions because patients were not paired on the basis of severity of impairment or any other characteristics. Nonetheless, 20 sessions prior to training represents a great deal of practice and, for that reason, offers a useful look at practice effects. The two patients who performed on the extended baseline sessions exhibited some marginal improvement in the untreated Benton line orientation task that coincided with initiation of metaphor training. One speculation is that the observed improvement in these two patients could be in part due to novelty effects: after an extra long period of baseline assessment, just starting training could provide a strong boost in attitude and effort in tasks that leads to improvement across domains. While the present study was not designed to examine novelty effects, this issue is central to the efficacy of many training programmes and deserves prospective investigation.
CONCLUSIONS
The findings of this study demonstrate that structured semantic training to support oral metaphor interpretation had significant effects on performance for five patients with varied lesions in the right hemisphere due to stroke. Importantly, for three out of five patients the effects of training appeared to be distinct from non-specific effects of practice, particularly when oral metaphor interpretation performances were contrasted against those for the Benton line orientation task.
The patient who showed the most improvement both on oral metaphor interpretation and also on a more traditional metaphor comprehension test scored relatively poorly on initial metaphor assessments but relatively well on a working memory test. There are several questions that remain open at this time: precisely which visuospatial skills must be intact for a patient to benefit from the graphic displays used in this programme, the durability of gains, the precise scope of generalisation of improvement documented on the oral interpretation task, the "real-world" impact of observed gains, and, finally, the linguistic and cognitive symptom profile of patients who will benefit the most from this protocol. This study succeeds in demonstrating the usefulness of this type of programme to remediating metaphor processing in individuals with RHD. It provides a flexible model for interventions that target this or other communication deficits exhibited by patients with RHD due to stroke or other aetiologies.
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APPENDIX Metaphor training programme:
Step-by-step description of the training and scoring procedures, rationale, and criteria for advancement for each task
Assessments of oral metaphor interpretation, line orientation, and mood and energy (SAQOL-39) will be administered twice weekly during Baseline, Training, and Post-Training phases, administered again at the end of the training protocol, and finally after a 3-month delay.
Baseline phase (5 weeks)
To assess the patient's ability to interpret metaphor, he or she is given 10 novel metaphors and asked to provide an oral interpretation for each. Oral interpretations are recorded for later transcription.
Task I: Judgements of single word connotative meaning
This task aims to illustrate connotative meaning and to provide practice in thinking about connotative meaning. Stimulus words are presented one at a time in a bubble (with no links) to familiarise the patient with the computer display. The patient answers yes/no questions about the value of 10 single words (presented one at a time) along several connotative scales: Think of the word "father" (boy, window, butterfly, doctor, carpet, fruit, lamp, needle, girl, star), is this word typically considered "beautiful", is this word typically considered "strong"?
Scoring procedure: Items are not scored as correct or incorrect at this stage except in terms of time to respond. An item is "correct" if the patient responds in less than five seconds. This task allows the patient to begin to think about words in terms of a variety of dimensions. Criterion for Completion of Task I: Completion of 5 sets of 10 words each.
Task II: Judgements of word associations
This task aims to illustrate typical concrete associations to target stimuli and to provide practice assessing associations. A single bubble map is used for this task. The examiner points to the target word (enclosed within the centre bubble), and to the five lines attached to this centre bubble which link the target word to the associated words enclosed in five outside bubbles.
For example, the patient is given a target word (e.g., "moon") and then answers yes/no questions about five single words (presented one at a time) associated with the target word. Is (sun, muffin, store, stars, night) typically associated with this word?
Scoring procedure: In order to receive full credit (1 point) on an item, a patient must respond promptly and accurately. A half point is taken off if the patient takes longer than 5 seconds to initiate a response. Criterion for completion of Task II: 90% "correct" × 3 sets of 10 target words each, or completion of 5 sets of 10 target words.
Task III: Generation of word associations
This task aims to provide practice in generating at least five word associations related to a target word, which appears in a single bubble map. The examiner begins a trial by placing a single target word in a bubble that has five links drawn from it to five empty bubbles. The examiner points to an empty bubble and asks the patient to provide a typical associate. If the patient is unable to generate associations, or if he or she generates personalised associations, the examiner will provide cues and will redirect as needed by returning to the set of 10 questions listed under Task I.
Scoring procedure: A patient achieves one point for each correct typical association.
(Personalised responses do not count as correct.) A half point is deducted for a significantly delayed response. Criterion for completion of Task III: 90% "correct" × 3 sets of 10 target words each or completion of 5 sets of 10 target words.
Task IV: Judgement of patient-generated associations to link two words
This task aims to provide additional practice in generating associations and, more important, to provide practice in evaluating appropriateness of associations to (i.e., between) two words. The examiner starts a trial by providing a target word (Word 1) inside a single bubble of the double bubble map, with five links drawn into five empty bubbles. The patient accurately generates five associations related to the target word (Word 1). The examiner cues or re-directs if any of the associations are inappropriate for any reason. The examiner then shows the patient a new word (Word 2) in the adjacent bubble. The patient answers yes/no for each association whether that association generated for Word 1 can also be associated with Word 2.
Scoring procedure: A patient will receive one point if able to generate two overlapping associations and a half point for one overlapping association. Criterion for Completion of Task IV: 90% "correct" × 3 sets of 10 trials each or completion of 5 sets of 10 trials each.
Task V: Selection of appropriate metaphor ground from candidate dual associations
This task aims to provide practice selecting the basis for a metaphor from a set of candidates. The patient views a metaphor placed within a double bubble map (topic in bubble one and vehicle in bubble two). The patient selects the appropriate interpretation of this metaphor appearing in the double bubble map from the field of three written interpretations (correct, literal, close substitution using another metaphor).
Scoring procedure: A patient's score is the number of correct responses, one point for prompt, correct response and a half point if the response is correct but delayed (longer than 5 seconds). Criterion for Completion of Task V: 90% correct × 3 sets of 10 trials each (a patient's score will be the number correct out of 10) or completion of 5 sets of 10 trials each.
Cueing provided
Each task begins with instructions and an example. If the patient is having difficulty with a response the instructions and the example are repeated. If the patient continues to have difficulty with an item in a task, an example of a correct response for that particular item is given and discussed. All clinicians used this particular cueing hierarchy during training.
